Characterization of purified endosomes containing the antidiuretic hormone-sensitive water channel from rat renal papilla.
Antidiuretic hormone (ADH) stimulation of renal epithelial cells elicits a large increase in apical membrane osmotic water permeability (Pf) produced by the fusion of water channel containing vesicles with the apical membrane. Removal of ADH stimulation results in retrieval of apical water channels into a specialized non-acidic endosomal compartment. Previous studies (Sabolic, I., Wuarin, F., and Shi, L. B. (1992) J. Cell Biol. 119, 111-122) have shown that water channel containing papillary endosomes labeled with fluorescein-dextran can be isolated from rat renal papilla. We have utilized small particle flow sorting methodology to both monitor and improve upon the purification of these water channel containing endosomes (WCV). Flow cytometry analysis on a vesicle-by-vesicle basis demonstrates that WCV are homogeneous with respect to entrapped fluorescein-dextran, the apical membrane enzyme marker leucine amino peptidase and ultrastructural morphology. WCV do not acidify their luminal contents after addition of Mg-ATP but contain abundant functional water channels (Pf0.28 cm/s at 23 degrees C) as determined by stopped flow fluorimetry. SDS-polyacrylamide gel electrophoresis analysis shows that purified WCV are composed of 20 major protein bands. To determine the identity of WCV water channels, WCV proteins were probed with affinity purified antisera recognizing two renal water channel proteins. These include Aquaporin-CHIP found in the proximal tubule and thin descending limb of Henle and the candidate ADH water channel protein WCH-1 or Aquaporin- (AQP) CD present in the ADH-responsive epithelial cells of the collecting duct. These data reveal that WCV contained little or no AQP-CHIP protein. In contrast, WCV are highly enriched for AQP-CD protein. Together, these data define the protein composition of the papillary WCV and link directly the presence of functional apical membrane water channels with the presence of the AQP-CD protein.